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CLAIMS : 

1. A heat transfer element comprising a polymer matrix 
having a fibrous material interspersed therein, said heat 
transfer element comprising a f luoropolymer at least on an 
outer surface thereof, the interspersion of the fibrous 
material within the polymer matrix providing rigidity to the 
heat transfer element, a thermally conductive material being 
distributed within the heat transfer element. 

2. A heat transfer element according to claim 1, in the 
form of a sheet. 

3. A heat transfer element according to claim 1, in the 
form of a tube. 

4 . A heat transfer element according to any one of claims 
1 to 3, in which the fibrous material comprises metal fibres 

5. A heat transfer element according to claim 4, in which 
the metal fibres comprise iron, steel, or stainless steel 
fibres • 

6. A heat transfer element according to any one of claims 
1 to 5, in which the polymer matrix further comprises 
particles of metal. 

7 . A heat transfer element according to any one of claims 
1 to 6, in which the fibrous material comprises glass fibres 

8. A heat transfer element according to claim 7, in which 
the glass fibres comprise chemically resistant glass fibres. 

9. A heat transfer element according to claim 7 or claim 
8, in which the fibrous material comprises a mixture of glas 
fibres and fibres of a plastics material. 

10. A heat transfer element according to claim 9, in which 
the plastics material comprises a material selected from 
polypropylene and f luoropolymers . 

11. A heat transfer element according to any one of claims 
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1 to 10, in which the fibrous material comprises continuous 
fibres . 

12. A heat transfer element according to claim 11, in which 
the fibrous material comprises rovings plaited to form 
continuous tubes, formed into tapes, or woven into panels. 

13. A heat transfer element according to claim 12, in which 
the rovings are precoated with a plastics material. 

14. A heat transfer element according to claim 12 or claim 
13, in which the fibrous material comprises a continuous tube 
comprising loosely commingled rovings, wherein the individual 
rovings extend at an angle of about 10° to about 15^ to the 
tube axis . 

15. A heat transfer element which comprises: 

a polymer sheet having a fibrous material interspersed 
therein and comprising a f luoropolymer at least on an outer 
surface of the sheet, the interspersion of the fibrous 
material within the sheet providing rigidity to the element; 
and ' 

a thermally conductive material distributed within the 
heat transfer element. 

16. A heat transfer element according to claim 15, wherein 
the fibrous material is of a thermally conductive material 
such that the distribution of thermally conductive material 
within the heat transfer element is provided, in whole or in 
part, by the fibrous material. 

17. A heat transfer element according to claim 16, wherein 
the fibrous material is of stainless steel. 

18. A heat transfer element according to claim 16, wherein 
the fibrous material is fibre glass. 

19. A heat transfer element according to any one of claims 
1 to 18, wherein an intermediate layer of a plastics material 
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is provided underneath the outer f luoropolymer surface of the 
element . 

20. A heat transfer element according to claim 19, wherein 
the plastics material comprises an acrylic polymer. 

21. A heat transfer element according to any one of claims 
5 1 to 20, wherein the thermally conductive material comprises 

a particulate or filamented material, 

22. A heat transfer element according to claim 21, wherein 
the particulate or filamented material is a metal. 

23. A heat transfer element according to any one of claims 
10 1 to 22, wherein the f luoropolymer comprises PVDF. 

24. A heat transfer element according to any one of claims 
1 to 23, wherein the f luoropolymer is mixed with another 
thermoplastic polymer. 

25. A heat transfer element according to claim 24, wherein 
15 the other thermoplastic polymer is an acrylic polymer. 

26. A tubular heat transfer element according to any one of 
claims 1 to 25, formed by extruding a mixture of 

f luoropolymer, fibrous material and, where necessary, 
particulate or filamented thermally conductive material. 
20 27. A process for the production of a heat transfer element 
according to any one of claims 1 to 25 comprising providing a 
fibrous base portion, and forming by compression moulding or 
lamination over the surface of the base portion a coating of 
a f luoropolymer . 

25 28. A process according to claim 27, further including the 
step of distributing a thermally conductive material within 
the element. 
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comprises glass fiber, an inorganic filler, and a binder (claim 1). This sheet may 
be coated with a coating material comprising an organic binder such as an acrylic 
resin (col 4, I 34-37). 

The element further comprises a fluorine coating layer formed on the surface 
thereof (Example 4; claim 9). The heat-exchange may be a one sheet material or 
a honeycomb structure formed by laminating a plurality of sheets (claim 12). 

D8 deals with a laminate useful in a heat exchanger having at least two layers, 
said laminate comprising at least one layer of a polymer having more than one 
perfluorocyclobutane groups to be coated on a substrate, and at least one 
reinforcing or filling layer which may contain glass fiber materials (claims 1, 5, 7, 
18). The fluoropolymer forms a hydrostatically stable, chemically resistant coating 
on the substrate. 

The perfluorocyclobutane containing polymer also contains other materials 
including metal particles (col 16, I 9-24). They are useful in composites wherein 
the polymer surrounds, thus forms layers around such materials as fiber glass, 
particularly fiber glass mats (woven or non-woven) (col 16, I 30-54). Examples 12 
and 13 describe the preparation of fluoropolymer coated woven glass fiber mat 
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(electrical glass). 

Therefore, the subject-nnatter of claims 1-3, 6, 7, 10, 1 1 , 14-16, 18, and 21 do not 
fulfil the requirements of novelty and inventiveness laid out in Articles 33(2) and 
33(3) PCT. 

3. The technical problem of the present application, namely to provide a heat 

transfer element having improved heat transfer and mechanical properties and 
resistance to corrosion, has already been solved in the prior art using heat 
transfer elements comprising fluoropolymers and glass fibers to provide improved 
heat-transfer properties and resistance to chemical corrosion. Hence, the 
inventive concept underlying the application is known and obvious from the 
teachings of the prior art. 

Dependent claims 4, 8, 9, 12, 13, 17, 20, and 22 merely represent standard 
modifications in the technical field which have not been shown in the application to 
provide any surprising or non-obvious technical advantage. 
Hence, an inventive merit under Article 33(3) PCT cannot be recognized. 

Paragraph VII: 

1. The claims have been wrongly numbered, i.e., namley from 1-18 and 20-22, claim 
19 having been omitted. 
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6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


4,8,9,12,13,17,20.22 




No: 


Claims 


1-3,6,7,10,11.14-16,18.21 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-22 


Industrial applicability (lA) 


Yes: 


Claims 


1-22 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
se separate sheet 
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Applicant 
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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 



b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 
I I contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 

3. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unfty of Invention Is lacking (see Box II). 



With regard to the title, 

pr| the text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

PC] the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 



I I as suggested by the applicant. [X] None of the figures. 

I I because the applicant failed to suggest a figure. 

[ I because this figure better characterizes the invention. 
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